We investigated the early evolution of the unstable nuclear matter in the spinodal zone in a quantal eamework and found a significant quantum effect on the growth rates of spinodal instabilities. We have performed more accurate calculations of the collisional widths of giant resonance excitations employing a non-Markovian collision term and incorporating energy-angle dependence of the cross-section together with a diffise nuclear surface. 
QUANTAL EFFECTS ON GROWTH OF INSTABILITIES IN NUCLEAR MATTER
(with M. Colonna and Ph. Chomaz) In order to understand the early development of the spinodal instabilities, a lot of work has been carried out in the linear response fiamework of the semiclassical BL model El-31. The dynamics of the collective modes associated with density fluctuations is governed by a simple transport equation, in which the modes are agitated by a source term arising fiom the stochastic part of the collision integral and propagated by the mean-field. On the other hand, the work carried out earlier using the Landau kinetic model is restricted to the development of already existing fluctuations at the initial state, since this model does not contain any stochastic source term for exciting the collective modes [4] . These studies have been mostly focused on a semiclassical description of spinodal instabilities in nuclear matter. In infinite nuclear matter, the collective modes are plane waves characterized by a wave number k, and the characteristic fiequency of a collective mode corresponding to a given wave number is determined by a semiclassical dispersion relation. It turns out that the fastest growing collective modes, which are those that will become predominant, have wave numbers that are comparable to the Fermi momentum [ 13. For example, for densities n = 0.3 no and typical temperatures T = 3-5 MeV, the wave numbers of the fastest growing modes are in the order of k = 0.8 fin-', and the Fermi momentum for the same densities is kF = 1.0 fin-' . This indicates that the quantal effects associated with the mean field evolution can have an important influence on the growth of spinodal instabilities. Therefore, the quantal BL equation for the single particle density matrix p(ij provides a more suitable fiamework for studying the dynamics of density fluctuations in nuclear system [5] . Therefore fluctuations take more time to develop when the quantum effects are introduced. Fig.   (1.2) shows the boundary of the spinodal region in the (n, 7) plane corresponding to a mode with a wave length A = 6 fin, where solid and dashed lines are the quantal and the semi-classical results, respectively. It is seen that the spinodal region shrinks to a smaller size in the quantal case, indicating that the mode is quite suppressed by quantal effects. A paper on this topic has recently appeared in Phys. Lett. B [7] , and work on a second paper is currently in progress. Here, we present more accurate calculations of the collisional widths, which are carried out with energy-angle dependent cross-sections, and also by incorporating surface effects in a local density approximation. We take the velocity field associated with the giant quadrupole vibrations as @Q = ? P@), and the velocity field associated with the giant monopole vibrations as Two papers on this topic have recently appeared in Phys. Rev. C [9, lo]. rise to a significant contribution to the single-particle relaxation rates in dilute nuclear systems [18, 19] . However the treatment in its present form is valid in the domain outside of the spinodal zone.
A paper on this topic has recently appeared in Nucl. Phys. A [17] .
